IN an address ::it the recent annual banquet of the American Chemical Society, Dr. R. C. Maclaurin, president of the Massachusetts Institute of Technology, referred to the necessity for keeping industry in the closest possible touch with science.
In the course of his remarks, he said:-" The awful example, the standing w::irning in this respect, is the case of England. There a few years ago was celebrated the fiftieth anniversary of an English chemist's epoch-making discovery of mauve, and yet the jubilee in honour of this man of science was the occasion of the funeral oration of the colour industrv in his own country. This deplorable result was brought "about entirely by two things that are closely related :-first, the failure to keep industry in close touch with science, and, second, the impatience of the manufacturer and his' narrowness as a self-styled ' practical ' man. The practical Englishm:in is too apt to be impatient of the slow .processes of research. He wants to be compensated in hard cash, and at once. The German, on the, other hand, has learned to be no less practical, but he has retained the traditions of a race of idealists plodding patiently and surelv to success. But the fip]d of industrial chemistry is not the only one in which NO. 2I09, VOL. 83] the times are critical and excitrng. That is equally true of the pure science itself. I hope my own predilection for physics does not mislead me into ~hinking ~hat· tfie most conspicuous development of chemistry ~unnl:( the _ pa_st quarter of a century has been on the physical side; but, 111 any case, there can be no questic:n that th: artifi~ial boundaries between physics and chemistry are berng rapidly removed, and, of course, it is well to have it frequently brought home to us that all such boundaries a\e pure'.y artificial.
One point suggested by recent experiences 1s that we should pay more serious attention than w~ usually do to the logic of science, and have as clear ideas as possible as to what we are really aiming at, as to what we can reasonably expect to do and not to do. It seems unfortunate that men of science are still so much scared by the bogey of metaphysics. What we ha-:e to be atrai_d of is not metaphysics, but bad metaphysics, and !t is difficult to accept the simple faith of many a man of science that his metaphysics is to be preferred to any other br_and merely because it is either unconscious or naive. A httle quiet thought and study should at least have the ~noel effect of enabling us to preserve our calm when thrngs seem to be tumbling down. \Ve should realise, perhaps, that a science like chemistry is, above all else, a work of art, and that concepts like atoms, energy, and the like are not much more than pigments with which we paint our pictures. The next generation may find new pigments or mix the old ones differently."
SOCIETIES AND ACADEMIES.

LONDON.
Geological Society, March 9-Prof, W. Vof· Watt~.
F.R.S., president, in the chair.-E. E. L. D~xon and A. Vaughan : The Carboniferc:us ~uccession ;n • Gow:r (Glamorganshire).
The succession i~ ~hree d1stnct~ 111 Gower is described. vVith the description of the htholo"ical sequence are notes on some breccia-like limestones, on"' " lagoon-phases," and the origin of radiolarian cherts. From the fauna] sequence it is concluded that man!'. zones are characterised bv the same assemblages as 111 the Bristol area. The lithological sequence shows (1) that over the area the depth of the Carbonifer?us s_ea unden".e~t. a cvcle of change during Lower Avornan time, the initial deepening being followed by shallowing. up to the top_ of the lower part, C,, of the Syringothyns zone. deposi!ed almost at sea-level; (2) that a cycle marked the ensuing period up to the too of the Seminuh zone ; (1) that a CJ'.cle took phce in the Dibunophyllum zone, the latter i:eachrngthe surface ; and (4) that ::i fourth cycle charactensed the Posidonomva zone. A comparison of the sequences and thicknesses" in the districts shows that the axis on. which the movement during the first cycle hinged was differem in direction from the axis during the second cycle. The bearin" of these movements on the question of the delimit:ition of the divisions of the Avonian is then discussed. Jr is suggested that the base of the upper part, C,, of the, Syringothyris zone should f'?rm the base of the. ~PP:r Avonian. The base of C 2 111 at least two localities is connected, faunallv, with the zones belo:v, wherea: the, fauna of the main mass of C, passes mto S, without appreciable change other than the introduction of Lithostrotion. Probably. the break between the L_o~er and the Upper Avonian should be taken at a level with111 C rather than at the base of the Seminula zone.
Phvsical Coherers. A method of investigating detectors is developE>d with special reference to the relations betw~en th: en~rgy given to the detector in the form of electnc_al vibrat10ns and the energy delivered bv the detector, as direct current, to the circuit of the indicating instrument. The author puts forward the hypothesis that the properties of an. o;-ide coherer mav arise solely from the temperature vanat10ns caused in the minute mass of oxide at the contact· by the electrical oscillations and by the aoolied E.M.F. HP examines the hypothesis mathematically, and shows that most of the phenomena recorded above can in this way be accounted for as perfectly as the present state of the measuremen ts permits.-G. C. Simpson: Earth-air electric currents. The paper describes a method for recording automatically the electrical current which passes from the earth into the air during periods of fine weather. A large plate (17 metres 2 ) was placed in the open as near to the ground as was consistent with efficient insulation ; this was then connected to an insulated vessel, from which water issued through an orifice surrounded by an earthconnected cylinder. The water as it dropped from the insulated vessel carried away, by th e well-known " collector" action, all the charge which the exposed plate received, and the latter remained at zero potential. The changed water drops were collected in a vessel connected to a selfregistering electrometer, which was earth-connected for an insta nt at the end of every two minutes .
The paper descri bes the sources of error and the method of determining the value of the earth-air current and of the conductivity of the air from the r ecords of the electrometer. The author dealt with the anatomy of the axial and appendicular skeleton, paying particular a ttention to the structure of the notochord. He stated that the notochord in this fish had generally been regarded as unconstricted except at the extreme anterior extremity, but that he had ascertained the presence of well-developed, calcified cyclospondylic centra at the anterior end of the column, and of calcified cyclospondylic centra of two sizes in the main caudal region.-W. R. Ogilvie-Grant: Additional notes on the birds of Hainan.
The notes were based on a small collection of Hainan birds recently forwarded to the Zoological Society by Mr. Robert Douglas, of Shanghai, and, at the suggestion of Dr. Chalmers Mitchell, F.R.S., presen ted to the Natural History Museum. The collection contained several species of great interest, and two were described as new, namely, T ephrodornis hainanus and Pitta dou.glasi.
Among the rarities, attention was di rected to the remarkable magpie (Temnurns niger), with its curious truncate tail-feathers, the beautiful green jay (Cissa katsumatae), recently described by the Hon. Walter Rothschild, and a bulbul (Pycnonotus sinensis), not hitherto recorded from the island. Climatic influences in Egypt and the Sudan. From early times the ancient Greeks recognised the marked difference between the climate of the Mediterranean and that of Africa, and Aristotle indicated correctly the rains of Ethiopia as the cause of the annual flood of the Nile. Travellers have supplemented our knowledge from time to time, but only within the last ten years has a network of meteorological stations given precision to our views and furnished a basis for further investigations.
The comparatively low relief of the country, which lies as a vast land area in low latitudes, combined with the effect of the north-easterly trade winds which sweep over it, produce the hot and dry conditions which are so characteristic of north-eastern Africa. Modified somewhat in the north by the warm waters of the Mediterranean, and in the south by the rains of the monsoon in summer, the highest temperatures and most arid conditions are reached between Wadi Haifa and Dongola, where northerly winds, clear skies, and a great range of temperature prevail throughout the year. The important rains are those falling in Uganda. the southern plains of the Sudan, and on the tableland of Abyssinia, since they not only provide the whole supply of the Nile and its tributaries, but largely control their regimen. Fed by the south-easterly air currents blowing in from the Indian Ocean, these . monsoon rains supply the equatorial lakes and the tributaries of the Nile; but it is the Abyssinian tableland, with its heavy summer rainfal!, which is most effective, since it furnishes the whole of the Nile flood and enables the Nile to maintain itself NO. 2109, VOL. 83J through 1500 miles of desert. As the sole source of the flood, the variation of these rains directly determines the abundance or deficiency of Egypt 's supply, so that this climatic problem is of immense importance. Hardly less important in these days of intensive cultivation of cotton is the study of the winter storms which occasionally break in the Sudan and Abyssinia, raising the level of the rivers and increasing the supply of the Nile appreciably at a time when the normal supply is inadequate. The climate of the region not only influences the water supply, but the great range of temperature rapidly disintegrates the rocks, and the wind removes the finer portion of the material. In this way the deserts are being constantly modified, and vast ranges of sand dunes are piled up. The distribution of vegetation is very markedly influenced both by the moisture and by the physical character of the country. It is now well known that C. viridis has a lternating series of generations upon the spruce and larch. The discovery that a species of Chermes formed galls on the spruce in the Himalaya was first reported by A. Smythies, of the Indian Foreign Service, in 1892 . These were considered by the late Mr. Buckton to be Chermes ·abietis. Investigations commenced by the author in May, 1901, and carried on intermitte ntly up to July, 1909, have led to the discovery that this Cherriles, although an undescribed species, has a life-historv somewhat similar to the European species of the genus·, having series of agamic generations alternating between the spruce and silver fir (which grow together in mixture in the western Himalaya), with a sexual generation occurring but once a year, in the autumn, on the spruce. The paper shows that the Himalayan insect passes through similar generations to its European congeners, to which the names Fundatrices, Alatre, Colonici, Sexuparre, and Sexuales have already been given by European investigators. The periods at which these generations are to be found upon the trees in the Himalaya differ considerably, however, from the European ones, and are apparently chiefly governed by the appeara nce of the monsoon early in July in this region.-R. S. Bagnall :_ A contribution towards our knowledge of the neotrop1cal Thysanoptera.
Institution of Mining and Metallurgy, Marc. h 17.-Mr. Edgar Taylor, president, in the chair.-W. A. MacLeod : The surface condenser in mrnrng power plant. The author conducted a number of tests on the winding engi nes of a mine with which h e was connected, the results of which were embodied in this paper, together with a vast amount of other information concerning the relative consumptions and efficiencies of condensing and non-condensing engines. He found that the employment of condensers was distinctlv beneficial in both respects, even under the intermittent· conditions attaching to most mining power plants, and the results of his investigations have enabled him to dete1;mine with some exactness the leading features to be emphasised in the laying down of a condensing plant suitable for work of a more or less intermittent nature, as in the case of winding engines.
CAMBRIDGE.
Philosophical Society, February 2r.-Prof. Seward, vicepresident, in the chair.-Prof. Punnett : Mimicry in Ceylon Rhopalocera, with some notes on the enemies of butterflies,-A. R. Brown: The Andaman Islands. Some of the features of the physical anthropology and the social life of the aborigines of the Andaman Islands were briefly described. The extremely primitive characteristics of the Andamanese are to be attributed to their long isolation from all other races and peoples, and the stability of population . -T. G. Edwards: The procession and pupation of the NATURE [MARCH 31, 1910 larva of Cnethocampa piaivow. The processionary habits of the larva of this moth-which is abundant in the pine woods of the neighbourhood of Bordeaux-were first studied by Reaumur in 1736, and again by Fabre in the latter half of the last century. Both these writers describe the lifehistory and habits of the insect in considerable detail. The present paper, which is a summary of observations made during a fortnight spent at Arcachon, is an attempt to supplement these accounts by supplying information on certain points which still remain obscure. The procession is one of single file, the whole moving along a silken thread which is commenced by the leader and added to by all the larvre in succession. The author found that though any larva could function as leader, yet the leader was capable of taking a real initiative in cases, such as the selection of a path, burrowing for pupation, &c., the satellites following him whether influenced by the same stimuli or not. The " circulating mass " is a formation which the larvre frequently adopt when on the march.
It consists in an assemblage of larvre moving among each other, the mass, as a whole, remaining static:1ary. A "circulating mass" is always formed before the larvre burrow for pupation. The leader appears to start the process of formation by assuming a zig-zag mode of progression, which is followed by the satellites. Though the order is completely broken up within the mass, yet it was found in every case observed that the leader of the procession which was re-formed from it was identical with that of the original procession. This was ascertained by marking the larvre by means of fine sand or flour scattered over the dorsal papillre. Pupation occurs beneath the ground, and is complete about nineteen days after burrowing.
The burrowing is a collective process, in which all the larvre within a circulating mass take part. The producti.on of kathode particles by homogeneous Rontgen radiations. The kathode particles produced when these radiations pass through a thin silver leaf are absorbed by air, so that their coefficient of absorption is a linear function of the coefficient of absorption in aluminium of the exciting radiations. The total energy of the kathode particles set free in the leaf is proportional to the absorption by the lsaf of the radiations. The range of these particles in hydrogen relative to that in air increases with the speed of the particles from 5 to 8. The total ionisation produced by any bundle of these kathode particles when totally absorbed in hydrogen is the same when air replaces hydrogen.-Sir J. J. Thomson: The scattering of rapidly moving electrified particles by matter, and its application to the determination of the number of corpuscles in the atoms of the various elements.
An expression for the scattering of a pencil of rapidly moving electrified particles is found by the following method.
First calculate the average deflection of the direction of motion of an electrified particle when passing through an atom which is assumed to consist of a large number of corpuscles placed in a sphere of uniform positive electrification ; the expectation of any angular deflection after a large number of particles have passed through a large number of atoms can then be found by the theory of probability.
In this way it is shown that the average angular defl ection when a pencil of rapidly moving particles passes through a thin plate of thickness t ls 11 :~2 I\/ 1r.N. ( 64No+ ;; No" Y,
where v is the velocity of the particle, e the charge, and m the mass of the particle, N the number of atoms in unit volume of the plate, and N, the number of cotpuscles in each atom in the plate ; hence if we measure the scattering of such a pencil we can determine the value of N ,. seem to be rare. Sir John Herschel saw the comet at the Cape of Good Hope, and from his sketches it was not very conspicuous. Struve in 1835 gives a sketch which shows it to have been bright, probably when it was near the sun, but as a brilliant object it must have been very inferior to several which were seen during the nineteenth century. The author has a distinct recollection of seeing the comet in 1835. The object certainly was not so bright as Struve shows it to have been, and still greatly inferior to Donati 's comet. It is generally spoken of now as likely to appear as a brilliant object, but the author points out that there is little evidence for the assertion.-Dr. H. F. Coward : The inflammability of gas-mixtures. Hydrogen and oxygen mixtures were shown to be capable of inflammation at a much lower pressure than had been imag in ed previously if the igniting spark were produced in the most suitable manner.
Minima for sparks of various nature with electrodes of various kinds were given.
March 8 Mr. Hewitt Myring, a mineralogist and mine owner, visited the Chincuna Valley in Peru, and explored some sand ridges with the view of findini:; something in the Inca graves. The valley, however, had been used as a cemetery, not by the Incas, but by the Chimus, who preceded them in the occupation of the country, and the work of exploration brought to light several hundred pieces of pottery of great variety and interest. The pieces are well preserved, owing to the absence of rain and the consequent dryness of the soil. This pottery, some of which recalls that of China, India, and Egypt, shows great care, skill, and art, especially in the modelling of the human face, and is remarkable in that no two pieces are alike, a fact which demonstrates, the author thinks, the intellectual liberty and original genius of these early craftsmen. The age of the pottery is not known, and may be several thousand years. About one-third of the pieces discovered have been secured for the British Museum, and it is hoped that shortly some portion of the collection may find a permanent home in Manchester. Electromotive force of cells with a single salt and two solvents. The paper gave some preliminary results with cells in which potassium iodide was the salt and water and alcohol the solvents, as, for example, the relation of the electromotive force to the strengths of the solutions, the variation with temperature, and the connected thermal properties, &c.
In coordinating the curious results obtained, the author brought forward some suggestive views as to the distribution of molecular energy in the two solutions.-Prof. F. G. Baily,: A stereoscopic optical illusion.
When two objects are nearly in the line of vision, so that when one is clearly focuss ed the other appears as two images, one on each side of it, this clearly focussed object appears to be, under certain conditions, distinctly nearer to the observer than it really is. The phenomenon was noticed accidentally, and a careful study showed that it occurred only for a certain range of distances. It was evidently a physiological effect. to the extent of several hundred feet so that it cannot be said that glaciers ever stood so high as the moraines now stand. The tabular Antarctic icebergs appear to consist of compressed snow, not ice. They fio.at v~ry high, the depth of the substance below water being Just about equal to the height above.
By the fortunate re-discovery of a dep6t laid down by Captain Scott on known bearings six years previously, the average rate of travel of the Great Ice Barrier at its western edge was found to be, on the average, about 500 yards per annum. The accumulation of drift on the Barrier surface was measured at the same place, and averaged just above 1 foot per annum of compressed snow. With these somewhat rough data as basis, it was estimated that the snow cliff, which to a height of 200 feet forms the face of the stratum at sea-level, must have originated some fifty miles to t!1e south. some 200 years ago. Yet under this longcontinued weight of accumulated snow the material is not transformed into ice. The original glacier ice depressed beneath the accumulating snow seems to have been corroded away below sea-level, as the whole barrier moved outwards from the land valleys.
Some important conclusions may be expected to result from a study of the rocks collected, especially if the discovery of coal and fossil wood should lead to the determination of their geological horizon. Of the optical phenomena observed, one of the most interesting was the projection, as long tapering dark bars through the air, of the shadows of mountain peaks. Under certain conditions the observer saw the shadow of Erebus c~st on to. Mount Lister, appearing as a circular arc reaching a height of 30° or more above the horizon. The observer was looking transversely to the directi0n of the shadow. Aurora displays were very frequent. They seemed to be dominated by the mass of Ross Island and frequently circled Mount Erebus. The chief fact of biological interest was the abundant development of microscopic fauna and flora in the shallow lakes. The microfauna survives from year to year frozen in the ice without suffering injury. The lakes attain a temperature as high as 60° F. in summer, and in winter may go down to -40°.
In some deeper lakes, which do not thaw in ordinary summers. many live animals were found at the bottom under 15 feet of ice. These must have been frozen for years .. It was shown by experiments that they can endure being heated when in the drv condition almost to the boiling point and cooled to -108° F., a range of 300° As. r_eg-ards the vital phenomena exhibited, there was a striking-contrast between the fresh-water animals and those living in the sea ·not many yards away. These perform all. their vital functions several deirrees below the freezing p~nnt oy fresh water, and are killed if the temperature either rises or falls one or two degrees. The rotifer fauna of thi Antarcti_c !akes,. which alone has been fully worked up, 1s very hm1ted m numbers, and presents distinct peculiarities. Of the sixteen species recognised, five are a~ present unknown elsewhere, and many of the others ?1ffer. from th'.' usual types. These facts point to long 1solation and difficulty of access to the region. ). comprises the genera J uncella, Ellisella, Sc1rpean:1, Sc1:I?e:1rella, Cten?cella, and Nicella. Having had ~I?ecial faciht1e~ for studying these forms in the living condition when taking part in some of the cruises of the Indian Government steamer Investi~ator, the author has been able to add a good deal to the knowledge of their NO. 2IOO, VOL. S...~ mode of life, structure, and distribution of which in some cases our information was very deficient. He directs special attention to the great taxonomic importance of the canal system and the character and variety in type of the minute spicules. A full description of the family Gorgonellidre and its genera, with new diagnoses, conclude this contribution to our knowledge of the flexible corals.-J. Adams and G. H. Pethvbridge: A census catalogue of Irish fungi. This paper contains an historical account of the previous work which has been done on the Irish fungi and Myxomycetes from the first published records in 1726 up to the present day, together with a complete bibliography of the subject. It also contains a complete list of all the fungi hitherto recorded as occurring in Ireland, together with a few hitherto unrecorded species. The arrangement follows that adopted in Engler and Prantl 's " Pflanzenfamilien " in the main, and the distribution of each species in the four main provinces and in twelve sub-provinces is indicated. The total number of species, including Myxomycetes, recorded is 1464, which probably represents far from the actual number of species occurring in Ireland, seeing that the province of Connaught is at present almost virgin ground so far ::Is these plants are concerned.-}. Adams : A list of synonyms of Irish algce, with some additional records and observations. The greater part of the paper consists of a list of the names under which Irish species of alg;e were originally published, and of the modern names of the species to which they are considered to be equivalent either in whole or in part.
Some additional records have been brought together, numbering rather more than a hundred species. There is a revised census of species, a list of errata occurring in the " Synopsis of Irish Alg;e " published in 1908, and some additional bibliographical records. [MARCH 31, 1910 insects are rare. M egachile albifrons was observed to be a regular visitor to cotton-flowers in north-eastern Buldana. As cotton has been asserted to be self-pollinated constantly in western India, and as some of the agricultural departments have been endeavouring to improve the plant on the assumption that races ought consequently to continue pure though grown by the side of other races, the observation has interest in directing attention to the necessity of relying on artificial pollination in breeding experiments. Apis dorsata was observed to work in the dawn and dusk on the flowers of Dalbergia Sissoo at Nagpur.-I. H. Burkill : Note on the spreading of Croton sparsifiorus, Morung, along the Assam-Bengal Railway. This introduced plant has reached Lumding and Gauhati by means of the Assam-Bengal Railway, along which it is to be found in several places between them and Chittagong. Chittagong is the port whereby, doubtless, it entered India. ' The " Business Communications," part ii. for 1909, include the text of the address presented to the University of Cambridge at the Darwin centenary, and a discourse by G. ~erthold on organisation, morphogenesis, and metamorphosis in plants. 
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